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PURPOSETo prevent the degradation of a light 
emitting characteristic caused by oxygen or 
moisture, and maintain a stable light emitting 
characteristic over a long period of time by 
arranging a layer of double layers composed of 
an oxygen barrier layer and an oxygen absorbing 
layer as a sealing layer of a layered body. 
CONSTITUTION:A sealing layer 4 is arranged 
outside of a structure body 1 as a layered body 2 
through a protective layer 3. This sealing layer 4 
is composed of one or more sets of double layers 
by forming an oxygen absorbing layer 41 and an 
oxygen barrier layer 42 as a single set. An 
organic compound, an oxygen absorbing 
compound, a fluorine compound, metallic fine 
powder and the like having small ionization 
potential are used as a material used in the 
oxygen absorbing layer 41. Metallic oxide, nitride, 
fluoride and the like used as the protective layer 
3 are used as the oxygen barrier layer 42. 
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(2) 

1 

■t>mmwmmw\z. mmm&kxmmvjr-ia 
mi, *m «?axRm mi. 

*t, MR«lftl«R/ty7Hfft£©«fc*rr*- 

lE«©*f«ELR?. 20 

T£S«j£#. RtfK*©RR*©rt«fcERb&«R 
LR?£4WC. 

»e«l*©«Rl*J:tf»jl:R©*fc< fcfc-Jto*. 

RRxttRR-rstrass*-*-* *>©•?* 

SCfcfcRRtrSftRELR*. 
[KM 5] t&ERl#©#Rl*<, RRSftR. ft 
RXtt«R*«tro*aOT*fc©T**R*Rl~3 50 

© wr*i*» i *!E«©wt8 e l 
[§mss6] rgrrsr*. sRxii&R-rstm 

to?9>. 'OhrMK RttG±. t^t'JDff 
h fr-fVtf± Cft±RR) , «tt7;U5^- ( ->U#7 
->'J#. SW3=7JttflgttR*> 

5ft*»jj> 6a»in4-a±o«m* s ft* *>©*?* * 

*», EW»3?3&ia^J8©&Jg©R$*, RR. *-©&K 
ttt> K BWM«, SfclJ^«j»g^Eg^«!©!fe« 
©TO*. RR. *o*RRt>Ktt-toR<fcRftRfl: 
WZ.'sVA, imvirZi'VK Rfcft, Rfl:^^ 
>, 'Oht'fK Rtta±. *>*Un^-fK flr-f 
V>± Gft±Rtt) , ffitt7JP5^, «>'J*7*3?-. 
W-fh, ->»J#, 5W3=7&tfRttRfr5fc4* 

*&8«n*-a-k©RRfci osfixjEjnF©RRTfi 

83*fcfe©T**;:i*R»fc"r*R*R4S&tt5 
BR©*«ELRf. 50 



«fM¥7-l 69 5 6 7 

2 

mxm] mmammmmo&mnirFe, c 

o, Ni, Mn. Cr, V, Znfeb<HCu©WX 

i**n 5 ©-rk±©£rt* 5 £ t t ?zm 

R7E*©W«ELR?. 

flS3/Wh (ID T**ilfcftttR£'rSR*a8e« 
©Wt8ELi!i^. 

[R*«10] RGRR&R*. RRXttRR1~«# 
R«». R«R*«3~3 0©. HR*fcBrR©«»*» 

"3Rfc*R*. ^^#smizg^i8©^R©TO*. » 

r. *©4RRt>L<»*cDRm ttdtmmm 
mmmomow®*. mm, *©&«£& u<te*© 

RfllR*Rfc , 7if*5'$A. «RTjf*5/*A. 8Mb 
ft. Rfc?*>. *>h*"f h Rtte±, *>t'Jn 
*"fK ir-fVM: (R±RR) , ei47;i/57, vU 
*7*5*\ <*9-fK ->'J#, 3W3=i7*WStt 

R*»6ft*»*6R«n4-a±©*wici orrxr 

T©»STfiJtS-B-fct)©, SfcttRttRClRRXfil 
T©S«T?£gS-&fct>©Ti&S C fcSRft tfSR* 
34£fcfi5E«©*rRELR7. 
[RRR11] RfRttftft*. ftRX»fl*T«tt 

4. ftfcv^*$^A. miMf^sVk, ftfctt, R 
<b^*>, *>h*-fK RttB±, t^Unff 
h 4r-fy9± (tt±RR) . Rtt7*5*. ->'J*7 
W?-fK ->'J*. 3W3=7RtfSttR* 
6Rtfn*-fiUORRK: 5 RRS6HT©R 

RTa»**fc"b©T**j:t*R«tr*R*R4* 

fcl45E«©««ELR^. 

[R&R12] ^a<tt-M8!»ifeB* 

JtLTJiSflljift:, R0fK"t©RJ6#©*Mlfci!ttl/fc 
«RR**r;/*fcHI*jUl39»6tt*«R**«1-** 
RELR7IC«^T. 

RERR#©flaiR««JBl*RS^rr* -b©T*-5 ^ 
fcttR&TSflRELRT. 

[R«R 1 3 ] WERl#©«RR^IR*ffl*^*-r 
5t>©Tr»*ttftRRt1-*R*!Bl~l l©v>f*a 
36>1RB«©««EL«^. 

[RjftR 1 4 ] RE3M#©ftRR# t Rtt®#R*n!' 
ELR^F. 

[RRR 1 5 ] ttEK**!d<> 7;P* 'J *R*&»7 
**'J±R*R*6a*'b© , P**Ct*R»tr6R 
1 2 ~ 1 4 ©V»f *U9» 1 «E«©W«E L 

1 6] *©'>&< t *>-*3WS«*fctt*R 
R©SV»C»firt-5-#©««©RtW«R316lt»*« 
^tT^S«lj§#:. RlltK.-t©«ifift©^MItB«bfc 
RRR* J:tf /*&tt»JhR* 6a*RR#*«r** 
RELR^Cfe^T, IUERS#©»ltB*<, 
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(3) 

3 

[»#B 1 7 ] ili38lE#©ltik!^ **8»J&*£ 
S«ffStf5il!*ai~l 5 0l>mj8>l«E«©«« 

£ tt*« fT*IWWl 6 *fcttl 7BB«OW«EL 

t imffiun x i o- 12 c c • 

cm/ cm 2 • S (cmHg) aT*e*S#««fc4>& 

< t fc-errs *>©?&* e t smsii-swiBE l 

ifil x 1 0 12 c c ■• cm/cm 2 • S (cmHg) OT # 

ftf&tTswjfcK i~ii ©v»f np i «I2*©**e 

j&UX 1 0 ' 2 c c • cm/cm 2 • S (cmHg) £TF 
5 #«! < i fe-JMrT « fc©T&5 C i £ 
»afTSS*«4~l 5iE«©W*EL3(l^. 

mm 2 2 ] «nB«ua*©jt±)i©^«t, a & t 

BJtiKMHbPl X 1 0" 12 c c • cm/cm 2 • S (c 
mHg) KTT***M*il>fc<i Hi 50 

i~i8 ©v>rn*> 1 *ib«©#si 

EL ST. 
[0 00 1] 

um±owa»m w«el mm*) 

[0 002] 40 
[ft*©8H5] tiELSflJ, *«£%#»«-#© 

n«. H©aA^n&«^ijE?Li^ ffiunnn 

SfSfcSKJgttJ&WlrfS. £©**EL3mi, *© 
Mff*tt*ttBtt©JIS fc, #«#J©fc:?8ttfe©#«£ 

T, SfcttLEDtftto*«b©iLT«!»anill*3fi«Jt 

[0 0 0 3] E©J;3!Mr«EL*m iW&kfcte* 50 
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4 

tf»*©«-tt«©3»Wtt)W0»©«^fcJt'<*U< 
flSOWHiUTtt. W«ELJR?|*gfcgAl,£»3ifc«k 

ssa©itfc, mm<Df&mz*zGmm<D&m 

», #*EL*WfcftXLfcS»««fK*»teJ: 
S«ffi©llfc *«fc©«t»*#W , *ci^-C**. 

■^©RJR^KKWOKIilWJfiTliofcCiWgi 
^taot. *«^S*©fR»S8*©*HC«J:D«|« 

#©iwrc**«««4u #B*tii*-r**©sijfi«:© 

[0 0 0 4] E©±3&5BI^©#Mfc*BjkT*fH§ 
iLT. (D^«EL*^©HS«ift©^iiifcS^lfi 

ii^©fifwe»tti«^b^*«kr;*^*»ttf«!fis 

R«-fc»lh*tt (#H¥5 - 8 9 9 5 9#&8) . ©# 
H»«*J:tf*»««#ft#t*H»tt*fctty^tt© 
8»tttmic±D*KEL**j^jh3nT&*JfRE 
L/^f (#W¥2 - 1 2 7 9 2^&f&) » ©EL^T 
SHIS* (CUT. -e©*IC5Blfl:-'J>SELJ(t^fctt 

nav»«t5fc«wa*5*i6 ««W3-2 6 1091 
6, -t©7**a*~#>«iif>fcai*aftjB-ff, 

(#H¥5-4 1281* Rtfl 1 4486 
<»ffitt©a£i*jh&fl5 (#M¥5 - 1 8 2 7 5 
[0 0 0 5] 

7J&Ttt, «*KP^T©#jk©»*««*ri/ , b-H»l 
*jrP**fc©Tttfc<, ®©««EL^*^Ttt, + 
BBK*fc:PV>T©»±©&£aqH-#T?»D> <3>©# 
STtt. ELJtrffelMSftfcU -t©* KSRfc-'J> 
©Aofc»J©^£fe&fcttntffc&&V>©TSi^©«5 
»39»«inr*0. *fc3HMs=U>ttEL*f©*«* 

«^6^vs©t. Hfflw^tt?i<> ®©^fe-e«. 7)i 

fflWTtt^<, ©©^STtt. Ji©<i;p^1»Jli© 
«W©*IM\ ELJU^i»ik«i©*»*©«^ 

ttWlf*iV>5W«36t*r3fc. *^K«±)$©W^lc 
i£*.^$nfct>©T, »*t»*»CJ:*«Jt»tt©*fl: 

s##©w*EL*?sfift-r5j:i«i»ir5. « 



— AAQ— 



(4) 

5 

[0 0 0 6] 

**»l/T**«Jfi#, fttffc. *©«a#©*«fcB 

T«**EL*?fc*V>T, NEWI#©*.lha#. ft 
*/tU7-ai^tfa**'Rafr&&*=aa©afc. 20 

-aa±#-r * t> ©-e* s c t t-r s wise l m 

[0 0 0 7] Sit, ttBK#/tU7-l*J:l«*R« 

* 5 - aa©»**iMB2^ idwrt- a-a©*® 
-■*£©Jifc*lUfcfe©-efc*Efc*1«i*s* 

«EL#f*««ft3n*. 

[0 0 0 8] Sit, ttEtt&tttf. £«, Bis. mna 

akii. am araAnaa. m. aaafe* 
tfif±B«£©afc#1N5fe©T*o, ftr\*^.ik a? 
a#. »*»«*Rr«*n»j7-«*!:ojic#"r« 

[0009] st, *©^a<tt>-*««afi*fctt¥ 

S9I©5V> fc*W1-*-*f ©«Bfc*««*lf» t* 

»i/Tft**a#, it«fc-t©«jfi#©^MifcEKi/fc 
v>'>is.< t%-n&. ***a*. mmmntztt 

[0 0 10] Sfc, «IG«M#©filKff^. 

*. «mxtt*»-r*»»**« , r* i b©T*.*#«E 
[ooin *fc, measea*, aaxttaat* 

*TO#. »flSTif*->9A. KlT^J/'JA, aft 

ft. «fls^>, *>h:MK Ktta±, tJt'Jn 
J-f K *-fVtf± (tt±ft«) , SttT^S*, >>'J 
*7;>5^, W5-fK ->'J#, 3W3=7JttfiStt 
Jd*»6ft*»*>6atfn*-BU:©IW*»6!ft* , 6)©T 40 

**;it*wttt-**iiEL»^3Wi«*n*. 
[0012] st, tteft»«R3i. wixaaiift-r* 
*ma*. mm%%mma&m<DmitK mm, *© 
*nttfet<tt*©«m *&tta»*«aH««© 
**©•»*» »a, *©aaat>i/<tt*©Bflab* 

>?>, "Obi-'th, mm±, *>*un*-rh * 

4V*± <tt±««) . BttTJVS^. '>'J*7;U5 
-K*9-fK S'U*. 3W3:i7fttfStt«*»&fc 
&atfn*-£U:©*RK 1 0 M%STF©«« 
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5 

TJW*ttfcfe©T**Eift1M*£ , r'5*«EL*? 

[0 0 13] St, ftGMffft!ftffBMl0ftK]9«F 
e, Co. Ni, Mn. Cr, V. Znt>L<ttCu© 

##xtt*n 6 ©HKUosaT* hz.t em* 

[0 0 14] St, BEftMfta&iBafl©ftB©ft£ 

tfftrt^AMUh (II) T^SCtS^mifSW^EL 

await* n*. 

[0 0 1 5] St, WIBSI**!S«. RftXttiBftf 5 
*f*W» ft*ft««3~3 0©» -a*fctt=a©BB« 

»-3ftft**ft. aaa«»iiWiH©ftB©a»*. * 

ft. *©ftB*<bU<tt*©B*fe*. SfcttB»a** 
P9EHI©ftR©«»*> *ft, *©ftB*feKt«-ffl 

ft. mtt.?9>, ^>hWK Btta±, ^^'Jd 
*<f K fr-rv*± Ctt±ttW . «tt7JP5^-. ->'J 
*7;V5t. W-fK 3"J#, ?Aa=7RWStt 

ft*&fc**a»&fttfft*-£n±©iMtfci oass;& 
Twaa-eaaattft'b©, sfcttaaac i aft^JK 
T©ft*T«a*fc | b©T*6 ji t *«« t-r*wi 
ELft^swiftsn*. 

[0 0 16] St, tlllBft^^R^. RftXttiBft-TS 
6ft, n Jkr^AXtt 

ft£> ftfcv^i^A, NBv?*^*. Bftft. 
Bfc^*>. ^Vht-fK BttS±, t^'JcH-f 
h. $r-f y*± (tii±*ft) . ffitt7;P5^", ->'J*7 
-frf^S ->'J*. 5>*3=7fttfflHtft* 
&&*S*&atfn*-£U©*MtK 5MMX«T©ft 
STa^Siifcfe©Tab5 C t £#ft fc-fSffllE L9g 

[0 0 17] Sit, *©^*<t SWS&tt 

fcft«ii*j:ac/*fctt«jhft«»6a*«ft#**T* 
*«ELft^icft^T, ftiafts#©«as^]R*ffiis 

[ooi8] *fc, ftiBfti#©«aftA«j»*aij*^w 
-TftfeoTisjitftwitriWiBELft^wifta 
n*. 

[0019] Sit, totmmfromm&®&<owm 
T**tt*ftftt"r*»i«EL*wiift*n*. 

[0 0 2 0] Sit, ttEH**!ft 7^*'JftJSStB 

7jp*u±ftftM*6** ■&©•?»* tt*witr* 

[0021] Sit, *<»>»13.< th-Mmmtftm 
aw©Hv»fc»i«rr*-»©«ft©n]ic*«5i*»»* 
^ur^^ftjfi^, a«fc*©«a#©^aici!ai/ 
fcaaa^itf/sfcttwiha^ft^saa**^* 
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7 

#aELa?ic*v»T, aeaaa©&jha#. warn. 
aaearr *3fc£fcttaafctt»aa> & «>©■?* 

[0 0 2 2] *fc, ME«l#0»Jh«^» *ata/&«5 

*a#-r*3fc*fctta*fljttaaa>&&4 , fc©T?**£ 

[0 0 2 3] *&. *E»«IU8*#->U*»5^-C* 

« z tsaattsaas Lawaasn*. 

[0 0 2 4] £&, *-©'>£< tt»-**«aW*fctt¥ 
fcaUTfc-5«jg#v atfK*©a»*©*afcEHU 

&«aa*j:tf/*&tt8jha*&»*aaa** , r* 

©'>&< MaaMMk«tl x l0' 1! cc 

• cm/ cm 3 • S (cmHg) ^T-r»-5#t812:'> 

[0 0 2 5] ffiCtUi#Ofimji«t. 
ScriU x 1 0 1J c c • cm/cm 2 • S (cmHg) &. 

Saat* SWaE L*f#««aft*. 

[0026] mmm^m±mti^ mm®® 

SAnxl 0 1J c c • cm/cm 2 • S (cmHg) SK 

[0 0 2 7] ffJiE«llft©&llJI©Mfflfc, $ 

6C»*2a«»JjJl x 1 0 12 c c • cm/cm 2 • S 
(cmHg) OTT&5^8S£'>£ 

[0 0 2 8] **WCJB , />6n**«EL3lffO 
a«*awr*. SI". *»Wfc«V>6n*««EL* 
^©aittKl^TiftWf 3. *©«J&14, a£R&2 

n4t>©Tttfc<ft«©a«««*j:fc*«T«*. tzt 

*tf. H«/9&M/M. affi/IE?L&A«/»#a 
Hffi/fSftJI/a^&Aa/affi, Xf4Bg«/ 

maaxB/affa/aTaxa/aaaatf* - t# 

©8»©fflaaTfeJ:ir>. ine©W«8«3§S«fct^ 

tiaav 5-02865 9%\zmmzwtGmmAn 
uT**a*, do, -eoaaa-frfc^rafts-^os 
rsct^Tt*. aaoaattafcaasnsfe©*? 

ttfcH. l»lil©«ff*l»Vi&#H©ffatta»5nm~ 

«>©&&*UM&tlft*>. SIT. JWfrMfc, BBtt/iE 
ILttXliaJH/5BtJB/« : PflEAII3yB/IMW> 6 & * 

[0 0 2 9] ©S« 

*wHfcffli>sn*ff«EL*?-©<ra#tt, «a±«c 



(5) ftg|¥7- 1 6 9 5 6 7 

a. awtt«wr4t > ©3a«ff*b<, aaaictttf? 
^. 

[0030] @*a 

**fflfcfflv»sn5mitt. *©'>£< tfc-^aw 
*3t»**aw©sv>K*jnw*-#©«i (nffiRrxii 

«) *6a«, aa*fctt¥aWfc-r*©ttaattfta 

20 <2>- 1 »& 

(4eVW±) *M. £*, ««fi«ttft^ttfttf£ri 
6©»^**WMfc« t-Tft "b©**BIKffl^» - 1*» 
T**. Zl©J:5ftfltt«J©©*#*9tUTttAu*if 
©&J8. Cul, I TO, SnO» , Z nO fc£©aa 

**. c©aaa. jm&©aaa*aa**/ty*'J 

>^fc£©#£C<fct>, aa£aa3l**CifcJ:Da 

iw*!ii«»T*«. c©««j:Da3t*aDtfl-r»& 
aat UTos'-hJSttttawa/nttTfc-r* 

0nm~l itm. jfJUIil 0~2 OOnmOlSIT 

[00313 ©-2 mm 

ftttttTJi, tt*Mft©/hSV> (4eVOT) 

aa. «ae»ttft^ftRtfcn6©fi^*ft« 
«aRfr*"b©ftjBv»*ct«»T*s. c©«fc3fc« 
*aa©*#atUT», *hj9a. ■thu^A-* 

^ U9A£a. Vif^sVA, K 

Al/(Ah O. ), -f>5>9A. a±* 

aafcifs^fszLtatTS*. ^aste, ens©* 
««a*a«^x^y^>j>yaif©*tticj;D. aa 
ftaaaasttic*?). fisar*ct*»T**. * 
«atuT©->-h?atttt»wQ/ne(Tt'rs:: 

tsW*U<. aa»a«10nm~lMm, ff*K 
145 0~2 0 0nm©«BT?a*Z ft*. 

^©ELa^*^Tf4, aaaxiiaao^rn*- 
**a«xtt*aatr*jit*«, mmsmmmm 
40 abx. »*©aDai/»*ftw±s*«fc»ff*u 

[0 0 3 2] <3>§8#s 

5Bta©»atbTttai»iaft««fl:^«tuTtt, a 
fcaaa&v***. "<>79 1 77-;va, ^>7-fs^/ 
^>!/***7-^»a©a3t«aa, ^s* 

aa*a(f*tt*tT?**. 

[0033] aawtft^a«ft««tf. aa 

B359-19439 3^ffilcM^nT^5t)0£# 
50 tf*Ht«»Tf*4. ^©ftgWtUT« 
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2, 5-ex (5, 7-3?- t -"O^- 2 
tf+tf'/UJW -1, 3, 4-f7^7 l /-JK 4, 

4' -ex (5, 7- t-^f^t'^-'ov'tf+tf- 
y'j.n') x^/i^x 4, 4* -ex [5, 7-s>- 
(2-^^-2-7?^) -2-^>'/^*-y- , /u 
;U x?\>vo, 2, 5 -ex (5, 7-*>*-t-^> 

^-2-^>y**U-l/'j;W ft7iX 2, 5- 
ex [5 -a, a-'7*?;^>v^-2-^>7*:** 
tfVU/H W7iX 2, 5 -ex [5, 7-5?- 

{2-*?)\,-2-7?)V) -2-<*>>/t*V/i) 10 
M -3, 4"7*7xx;i^ 1 :t7x>, 2, 5 -ex 

(5-^5 L ;i'-2-^> , /^U-y'J;i/) f*7iX 

4, 4* -ex (2-^>i/^*-y-yu>ii') e7xx 
/k 5-^?;i.-2- [2- [4- (5-*^;i/-2- 
'OV**D-v''.UP) 7xx;i,] e-;W "Ov***-* 
V-Jk 2- [2- (4-7nn7xn;w ex;H 7- 

7h [1, 2-d] **U-»/-**©'<>!/***»/- 

2-2' - (p-7i-^tzi/» -ex 

<>V^7V-)V^O^>^7V-)^ 2- [2- 
[4- (2-"?>7*'f 5^»/U*> 7x^;w ez:;n ^7 
^>7-f5^V-;k 2- [2- 

-^Xl 9 7 1, 6 2 8-6 3 7Ki5.£tf6 4 0 

[oo3 4] imfH+k-Mt^+w-r ms-s^lt 

tt. «nJA«^HBS6 3- 2 9 5 6 9 5^«[CiB^^tl 

«. mjx (8-*/<j/-;v) 7)i'5X7A> ex ^ 
(8-*/'j/-;w vn^fA, ex K>v 
[f] -8-*/u/-;v) xa. ex (2-^?;w- 

7»SX<?A:t*i'F. MJX 

(8-*/u/-)W -0^7 a, hjx 
-8-*/U/-;W 7;V5X?A, 8-^/uy-ju 
u?7A. hjx (5-*un-8-*/'jy-;v) # 
ex (5-*od-8-*/»j/-;w #;kv 

7A. #U [SfQ (II) -ex (8-bHa+->-5- 
^S«#^5?'J?7AXe>h'J^>^^f*^t 40 
[0 0 3 5] *fc. itJiex^U^VtfVaMtS&tL 

th. o 3 1 9 8 8 uwumwmh 

<&m%0 3 7 3 5 8 2^WH»CWw3nTV»*'b©ft 
fflV>*Jl£!8*T€f*. *Oft3rtlfcl/tt4, 1. 4-e 

x (2-^?jpx^'j;w l. 4 -ex (3 

-*?MVX? 1 'J;i') ^>tfX 1, 4-ex (4-*? 
Wf'JW ^Xf-U^^X 1, 4- 

ex (2-x^;i/X?u;w ^>-tf>, i, 4-ex 
(3-x*;i**yjw ^>if>. i. 4-ex (2- 50 



®M¥7- 1 6 9 5 6 7 
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tf-frZf-VM -2-*?)V*>M>> 1, 4-ex 

[0 0 3 6] ftl¥2- 2 5 2 7 9 3^«ldffl 

w * tVTK « i^X? >j ;u e 7 >18§SSJfr fc!63tH ©ttft 
tLTm*%ZtWTZZ>. JttoRMmtLXfc, 2, 

5-ex (4-/?;vx^u;v) e?>?>, 2, 5-e 
x (4-x5 L ;vxf j;w e?i?>, 2, 5-ex [2 

- (1-7-73MI/) ) ex;w K5^>, 2, 5-ex 
(4-^h+'>x?'j^) e^v'x 2, 5-ex [2 

- (4-e7xXJV) \L~)V\ \ty¥>, 2, 5-ex 

[2- a-vv-M ex;i/] K7$?>***tf*5i 
t)5«T**. *©«!©*>©£ lt, wz.\immftmo 

3 8 7 7 1 5^iffltlCM*$nTV^3)?'J7xX;^ 
[0 0 3 7] £ ±JKl/fcit3t«e3W. 

bit***;! Hft^«. *J:tfx?'j;i^>-fcr>*fc 

^«*BWHr» WAtfl 2-7*n^'J/> (I. Appl. 
Phys., 312 7#, L7 1 3 (1 9 8 8¥) ) . 1. 4 
--77xX;U-l, 3-X*i?X>, 1, 1. 4, 4- 
Th57xXJ>-l, 37^v J x> CBUAppl. Phys. 
Lett. ,855 6#, L7 9 9 (1 9 9 0¥) ) , *7?)l 
■i 5 FR*# (#M¥ 2-3 0 5 8 8 6*14**) , ^<J 

vy®m& mm2- 1 s 9 8 9 o^w . a-** 
yrv-ivvim mm* 2- 21079 mm * 
trass 3 8 gusja4fi9¥Hffa^WR^T8cEa & \z ^ 

«$M¥2- 2 2 0 3 9 3^8) . e?v'J>Sf 
»# (#BB¥2-2 2 0 3 94^») . ->?D^>* 
>?X>R*fr (^M¥ 2-289675 #^«) . eo 
D Kn-;miW*t (#«* 2-2 9 6 8 9 1 #£$) . 
X?'J;V75>$l3lfl£ (Appl. Phys. Lett.,|g5 6#. 
L 7 9 9 (1 9 9 0^)). ^7U>M6« (#H¥ 
2- 1 9 1 6 9 4#^9) , Bft&M£ttW09 0/1 
3 148-^Appl. Phys. Lett., vol 58,18,P1982(1991) 

[0 0 3 8] #IC^)fclO«^«!:L/T. 5^ 

ss^^ur^ mmmmo 3 8 8 7 6 

8^«#^PS^3-2 3 1 9 7 O^fafcM^Ofe 
©) tJBt»6CtjW*UK A^ttT«, 1, 4 
-7xr:U>>?^? 1 U7 i -<'X 4, 4-7i=P>^ 
?>Jt^>, 2, 5-*->W->5?^5 1 U7 ; 'r X 2, 6 
-7-7^1^7^'JtVX 1. 4-e7xXU>5? - 
^fUr-fX 1, 4-p-fl/7i-k>y^f'jT 
9. 1 O-^^^iM^S^M^Ux-r 
>, 4, 4' -ex (2. 2-^-t-73\^7xr:;V 
e^;w e7xn;k 4, 4' -ex (2. 2-^71 

-)V\L-)V) e7xn;Vg, 43i^n^OSI^<£# 
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[0 0 3 9] Z(D£5\ZLX%!&2nZ>%%M<D&2\Z 

•o^x\tmzmmtfs.<, vtuizfavxm-s.niR.tzz- 

a#5nm~5/imO«HJi«ff*l/V». 

it\miis.A%fr<biEn&&Ktz>ztwz. from 
unit »#f s n^z&xt s c t **t* *a 
A«ig, ttxan&«* «Tt3E?u &«#©*•?& 

ttjSv^»^Tt)«toftK sfc, iHLtnTo&mm 

[0 0 4 0] ®TEm.K® 

t> © ^*r® e l jST«iE?Lft AJB irffiffl 3 *ra> 44Mn 

5. iE?LttAHO#»tt, £?L©ttA. «7©J$gtt© 

v^m^s;rr*t>©-e<&o. WMts^uiMo 
[0041] mmtbx\t, «*tf hU7'/-;mw 

# (*Bttff3, 112, 19 7*9!8l»##flS) . * 
3>7!/--MI*# <*Bttff3, 1 8 9, 4 4 7* 

w«h»^#i) . -is.w-)inm# «*»w3 7-i 

6 0 9 6*&B«#B) , #'J7'J-»7M»>Si*# 
(*H»«r3, 6 1 5, 4 0 2*8iB», HH3, 8 2 
0, 9 8 9*W8Jg, HS&3, 5 4 2, 5 4 4*9]ii 
*. t*4*H84 5-5 5 5*4*8, H5 1-1 0 9 83* 
4*8, 1*181135 1-9 3224*4*8. H5 5-1 7 1 

0 5% v i, H 5 6-4 1 4 8*4*8. 115 5-1 08 
6 6 7*4*8. H5 5- 1 5 6 9 5 3*4*8. H5 6- 

3 6 6 5 6 *&««#») , K 97U >B«fH5«fctfK 
5'/n>B»# (*B*«F»3. 1 8 0, 7 2 9*?8B 
8. HS4, 2 7 8, 7 4 6*lpJI]§. 1*B8B85 5-8 
8 0 64*4*8, 115 5-8 8 0 6 5*4*8, H4 9- 

1 0 5 5 3 7*4*8, 115 5-5 1 0 8 6*4*8, 115 
6-80 0 5 1*4*8. 115 6-8 8 14 1*4*8. II 
5 7-4 5 54 5*4*8. 115 4- 1 1 2 6 3 7*4* 
8. W5 5-7 4 5 46^«M»«D , 7x-U>v> 
75>«»ft (*B»«P»3, 6 1 5, 4 0 4*BJB 
#, ft4*BB5 1- 1 0 1 0 5*4*8, IS14 6-3 7 1 2 
*4*8. B4 7-2 5 336*4*8. 1*08985 4-5 3 

4 3 5*4*8. H5 4-1 1 0 5 3 6*4*8. H5 4- 
1 1 9 9 2 5*4*8^#H8) . 7'J-^7S>SiaSft 

(*B£ttB3. 5 6 7, 4 5 0*W«B». US 3, 1 
8 0, 7 0 34?9!ttft. HI&3, 2 4 0, 5 9 7*9Jiffl 
ft. HI83, 6 5 8, 5 2 0*9i«ft, HSI4, 2 3 
2, 10 3*W8B§, B£4, 1 7 5, 9 6 1*HJHffl 
ft. N|g 4. 0 1 2, 3 7 6*BJHBIft, ft4*W4 9-3 



(7) 1*0B¥7- 1 6 9 56 7 
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5 70 2*4*8, H3 9-27 5 7 7*4*8, 1*11985 

5- 1 442 5 0 *4*8. R5 6- 1 1 9 1 3 2ffi 
8, H 5 6 - 2 2 4 3 7 BftttllF* 1 . 1 1 
0, 5 1 8*BJJi!lllft£#Il) , 75/Blft*;V3>^* 
ft (fcBftWSBS, 5 2 6, 5 0 1 *9ili»^#fl8) . 

(*H»MF»3, 2 5 7, 2 0 3* 
WIMFIEB*®*©) , A^'J;V7>h7-fe>SS«^ 
(1*08585 6-4 6 2 3 4*4*8£#!I) . ?mv/ 

>mft mm 5 4 - 1 1 0 8 3 7 n&mmm) . 

i0 t K <*B1M1F» 3, 7 1 7, 4 6 2*BJ 
lift. 1*18585 4-5 9 1 4 3*4*8, R 5 5 - 5 2 0 

6 3*4*8. 115 5-5 20 64*4*8. H5 5-4 6 

7 6 0*4*8. H5 5-8 54 9 5*4*8. H5 7-1 

1 3 5 0*4*18, N5 7-1 4 8 7 4 9*4**8, 1*W¥ 

2- 311591 *£gft#tt) . x?fri>nm# 
(1*08886 1-2 1 0 3 63*4*8. 116 1 -2 2 84 

5 1*4*8, [16 1-1464 2*4*8. R6 1-7 2 

2 5 5*4*8, H6 2-4 7 646*4**, H62-3 

6 6 74*4*8, H6 2-1 0 6 5 2*4*8. [16 2- 
20 3 02 5 5*4*8. H6 0-9 344 5*4*8. H6 0 

-944 6 2*4*8. H6 0-1 74 7 4 9*4*8, B 

6 0- 1 7 5 0 5 2*4*8^» , ->?1f >B»# 
<*BttHF»4. 9 5 0. 9 5 0*WB» , #'J->7 

(#H¥2-2 04996*4*8) . 7r:'J>^* 
fi£# (1*g8¥2 - 2 8 2 2 6 3*4*8) . ftSWl - 
2 1 1 3 9 9*4*8lwM*SnT^-5*«ttS4H 1 *U 
rfv- (1*c^7i>*'J^v~) »«*»f*c:t*« 

[0 0 4 2] Efl.ttAJBCtttliUTHLhECD'bCDStt 
30 R-TZZtHfiX-Ztifi* i£)Vy<( 'J>-fb-&<Kl («pMBB6 

3- 295696 5 *&*¥£■*«!>*>©) , 5fSffi^ 
=»73>ft:-&«*«ktfA5 1 'J^75>^f» OKBtt 
^®4, 12 7, 4 12*^«ffl». #MBB5 3 -2 7 0 
33*4*8. ^5 4-5 8445*4^8, R54-14 
9634*4*8. 1154-6429 9*4*8, d55- 

7 94 5 0*4*8. 115 5-1 44 2 5 0*4*8, [15 

6- 1 1 9 1 3 2 *4*8. 1161-295558*4* 
8. 116 1-9 8 3 5 3*4*8, H6 3-2 9 569 5 

*4*8$#bd , mz^mmm=M7B.y{c^mm^ 

[0 0 4 3] ±&**y4 i) >to£<b<Dft$intLX 

tt. t)V7J>, 1, 10, 15, 2 0-fh57i- 
/U-2 1H, 2 3H-#;V7^>-^ (II) . 1, 10, 
15, 2 0-^^771-^-2 1H, 2 3H-#;U7 
^>9<B (ID . 5, 10, 15, 20-xh7^X 
(0^7^071^) -2 1H, 23H-#;U7 
->U3>7^0->7^>^+->F, 7^5-^A 
7^D->7->7niJ H. 7*D->7-> (*8^B) . 
>?U5 1 '7A7^n->7->, Bxh5^5 1 ;>7^n->7 
50 ^7^P->7->, i7DA7^D->7->. 
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7?D->7->, »7^D«>7=X W=&k"J9u 
3^7n>**^H. Mg7*0->7X>, ffi*?**? 
)1,7* D ->7=>«**tf * c 

[0 0 4 4] *&. ltB*#K8=ft7S>fl5£«*J: 
tfX?U^73>fc&4&©tt&0J£LTtt, N. N, 
N' , N' -f h77i^-4, 4' -*773/"7x 
-;K N, N' -^7x-^-N, N' -tfX- (3- 

^?;U7x-;w - [l, i' -t7x-;H -4. 

4' -773 y, 2, 2-tfX (4--7-p-h'J^7 
3 7 7x"JV) 1, 1-tfX (4-7-P- 10 

MJ*75/7x=;W ^n^*x n, n, 

N' , N' -Th5-p-hU;W-4. 4* -V7S.J 
7xn;V, 1, 1-£X (4-v-p- 
x.-)V) -4 -7x^3/^0^-9- >, fcfX (4-7 
^^73/-2-^?;>7x-;W 7x-JW^>, 
tfX (4-v-p- h'J;P73/7x^;l/) 7i^M 
N, N' -77x^Jl/-N, N' --7 (4-*h 
^ri/7xr;W -4, 4' -77S/£7x-;k N, 
N. N ' , N' -f h77i-;P-4, 4' -77= 7 
7i^H-f;k 4, 4* -£X (77x-^73 20 
7) 7*-K'J7x-Jk N, N, N-MJ (p-MJ 
;!/) 73 >. 4- (7-p- HJJV73/) -4' - 
[4 (7-P-HJJV73/) X?'J;i/| X7JI^>. 
4-N. N-77x-;V73 7- (2-77xn;nf- 
M *>V>. 3-*r-*7~4' -N, N-77x- 

)V7s. /X3\>ws>-t?>, N-7x-;i/*;pA % y-;i^ 

58ftJ8©&tt<t:LT*L 

[0045] jEjL&xmtvx<D&2\tmzumtitz 30 
«, ±»i/fc#»oia*fctt2aa±*>6ft*-iii 

[0046] ©h^sas 

[0 0 4 7] gftMtLTU, nhDB^7;>*k77 40 
Ifftfc #WB35 7-1 49 2 5 9^S, N58-5 
5 4 5 0^&ffi> R63-104061 ^««CgH^ 
3nTV>S77h7*77**78§ij|#, Polymer Prep 
rints, Japan Vol.37, No. 3 (1988) p. 681$ Kfl2*S tlTH 
£-77x^MV7S§$#, ?*fcf7 77**7 HIP* 
ft. ^7^U7^Ul/>$©fi5|l«xh7*;^>K« 
tK#), ftJl'Jj^'f 5 H, Japanese Journal of Applied 
Physics, 27, L 269(1988), ftSB36 0-69657 
S. 13 6 1- 1 4 3 7 6 4*fft«> H6 1-148 15 
9^S$CM*3nTV^7^l/-UT>^^>ll 50 



#M¥7-1695 67 

«ft. 49BRPB6 1 -2 2 5 1 5 l^ffi. [^61-23 
3 7 5 0^«$ICH^$nTV^77h7*77^^ 
7Sf*ft43,fctf77hD7S§«ft, Appl. Phys. Lett., 
55, 15, 1489*ttK®8 3 8 mtf^tta^Nffl^MStd 
TSEB^fc < koTIB^$nfc^U-77y-;l'SI«ft, 
ftRflS 5 9- 1 94 3 9 3^«C0S^$nT^-5-l 
©*T^ttfcfcft»WI*tfStt*. ft*. MUSS 9 
- 1 9 4 3 9 3^&$8T«iWi3«^eiittfcS«lSf8tt 

tf, m^ttASW^tbTfcfflV^Clt^-etS^i: 

[0 0 4 8] 8-*y»J/-^B«#©*JWI 
ft, AftWl'tth'JX (8-*7U7-;W 7;P5=7 
A, r-UX (5, 7-72DD-8-*/ U/-;W 7 
;i/3^7A. HJX (5, 7-77o*-8-*7'J7 
-;W 7;l/3n7A, MJX (2-^?Jl/-8-*7U 

j-m 7;i/3r7A^, Jin^&fisift©*'^ 

JS*U n, Mg, Cu, Ca, Sn, tfcttPblCg^r 
ftt>ofc&jS$Bft$t>«^ftAJI©8*!r£ LTJ1 V>3 £ 

* n 7 7^ 7 £ & li^E-n 6. mUM/fiT A&ML XJU* 
7S$TiI&;*nT^5 1 t>©*>li*LK BttB 

<DtmtvTW*\siti;z?v ;nf7-7>«^ftfc. * 

[0 0 4 9] *^^H£LT©*3ttttC«IR3ttfc 
tt, ±jfit7cW©ia^fcH2aK±*^&S-S« 

[0050] *»wcffl^5ns«)gft am 

*J:tf/*fctt«ihJl) fc"3V»T, ftJBHBiTtfcHB* 
WffMll, €*SS ; pJftD#lt©IS©«ttWB§*J; 

i;, mm, *»©«ff*K»±-r«fc»K«jian*. ^ 

[0 0 5 1] 1. 3H<Dfm 

»-©»«©#« el am*. Biifc^-rcfc^ic. «ji 

ft 2 t LT«jift 1 ©nfl«C«8Ji 3 &^Tr LTMlhl 4 

sffiaasnTu*. j:©«±^4tt, K^®iRi4i* 

At«*/tU 71 4 2 S-fflt L7crai©-iam±^ 

6««snT^*. fi^T, misjustjij4i:^ 

TSSfcJIftWKRWr*. 

[0052] i) ftaup 

»±i4**drr*»Heft©fc*tttt*fr&, *7itt 
*©«pi»©ii«««iw»6T*©iia# i 
x.^c: t*t&ftn«^T l «>r ^**«ttft v»«t. mm 
fti©««ft»^i8K**A*tv»5aa«»6«»*c 

aLfc«»ft©nanc*»«Bktt*«fls^iir«»6&* 
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ftM&RftS. ftM». 4>&<ifc*ffimffi©£3l 
W±fcR»t 6 nx v»titf J: #!jg#©ftg!ii£SI~ 
RttSnw* UK *1±, *f 

tt. <l>fc<£t>, #|6lttffi©Tfl&.>:&ofcJg©±?gffl© 

©tm?fts*aiift&ftVft:6W£. ^a^tft 
»e^tt©%©T*n«j;<, jwnti/TttMgo. g 

eO, AI2 Os . NiO, CaO, BaO, Fez O 

3 , y 2 os . s 1 o 2 , mt^pyswmt®^, a 

IN, BN, Sis N4 , L i 3 NVoaflS*. Si 
C. TlC*©Rfc*. SrS, EuS, CuS, Zn 
S*©ttfc*lK SfcttMgF* . Mg (OH) !, Ba 
SO< 3?. *a©«aiMHl;ft&fc&tt£¥if & - £*< 

O. MgO, Ah Os , N i 0*©fcJMTIW»&C 

[0053] 6 
ffl fr>SRflMk£ttlCJ& Dfc P vd m C «t 0 Rtt5 E £** 
««lftRttfc«*IBtIBfr*»&ttt. * 

« e l #^*> & © e l mztttzmftmz&ntcumm 
^st-*? t mm-rz z turns «. 

a. JtaStftt 

&m 

b. X/ty^ffi 

[0054] *«■©*£& mmmv&sttz 
'we. «mrntt*©^«^-rsiHiitta2owt 

iCcfcO&ftStf. HKKWWNr©&X£ 2 0 OROTIC 
flto E i t < . $ 6 (Ctt 1 0 0 t&Tfcfito il t 

^flS^*OJ:5KJ»C»V»tmftfW9Lfct#tt. -© 



(9) #M¥7-169 56 7 

mmr$>r). mz.\iRfcmmn&mmm (Mg 
i^wtt2i^wfi(T. {f^Kumrem^ 

-|*J©H2!gttl x 1 0 2 Pa£(T, ftf::6x 1 0" 3 P 
a«T#ff*l/<» *©«*£?+ >/t-WfcRR* J: 

©£E*ft7X10-»Pa£U:> ffSKttlxi 0"'P 
20 afiUfcU E©&, *»>WC**AJRMg*10 0 
OtaTfctoRl/TRR-f*. !»&Sttl0nm/8> 
BIT, Wc3nm/R£TFiWf*U>. 

-f * E£tt©f*>br-A 

a? <*>t£-AT^Mg**rty*y>yi/eoRfc'$' 

< \t 3 0 #KT. 3 & fcff* 1/ < tt 1 0 #BTFjW: K 
«*<*>©»««££« 1 2 0 0VKT, mz6 
0 0 VHTWffSK. k'-A*Siftt5 0 OmART. 
ttfc6 0mAfilT>Wf*L»r». 
[0 0 5 5] ±Sfi©J:5K:l/T»riSSn«fiWi©W* 
tt, *«WEt**«rBt©*>*»*V>Tifc*S. #rjr 
ttff V» O S-t©3Ml«t««pTfr JP^fiRJB ^Rtt 

30 ntf*6f. cnfc#oT«ia#+©w««©^-5? 

^, «»©**»£ (10nm/&) T^K-T5t«« 

©±ISfit«*51 2(imT*5. «Sg©J9*©T 
liSfi^©«S^*©tilfca:0ft*t). -Rfc»10n 

m*ssiT«»-r ^T«ai t i/T©«8i6=£+»ic^»-r 
»tt«fli*-ff***rttJiiii:"r*j:tiWif*i/'<, *©fc 

*LTRItt©aS«>6, «Jfi#S*J«-r5383tJB©»/S 
«> 6«RJi©»«*TSHi©Jia!llWTTff 5 Z. tlfl 

[0056] sfc, *m\z&uT\mmmmm 

6. Jl©«a*«**4iHHfcS4BKk ®iafil»^ (K 
T, PVDffit^5ct«J*«) C«k»3^R^filftt> 
50 O. ft^lffifttftt (filT. CVDttfcHSJli** 
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-;k /1-7;M-DI~rJk rt-7)l*U7S.>$f<D 
7y^&8&lcW&fcfc©T*ntf<fci^ SS£©/h 

[0057] ®pvT>mz&Qm®Bi&temittm&& 
•$vx?v>. *'j^Dti/x tfux^u-x 

^W^Ul'-k #'M5F (=:««©;& 

t)V, 1988.30,22#86) . #UaU7 (=iSOt;v 

-£S«±K*«31*Tm£3-ti-&t>©. 

t-irfi,. 1988,30,22#Ji) . ^IBBS 6 3 - 1 8 9 6 4 

6 3 -2 2 2 0 6^&$8KlfJ*SttTV>-57y3f5Sm# 
^flS^Kj. ftW8B6 3 - 2 3 8 1 1 5^*ICHw*n 
TV>«7y**»»Tfl:d«r, 3j?>Jxh77;^Dl5 i 
U->, ^u^nn hV7)V-tux3 L U>> #lh77on 
-^-M-dx^I/X 7DnHJ7;M-ax?l/><?:v 

f *^7 9 »m&tt- mm* 3-129352 wjsm 

[0 0 5 8] 0CVDS [7*7X-?fi&£ (7*7XVC 

vd) ] ir±Djfflfiii«a«a»attiSimi:^« 

3j?ijT-h77;^DX^WX #ut?x 
;H» U * ?)V v 5 >. # U * ^ h U * h * > > 5 X 

[0 0 5 9] ®A-7;V^D7JW3-;k n-7)V*U 
X—rJk ;i-7;^D75>^©7«>^^^tCPl^ 

ftMig6 3 - 1 8 9 6 4^&$(ZM7K£n-0>57yfB 
**5HSfc*«, 4#SBB36 3-2 2 2 0 
8nTV>47?***»fl!«, &HIB6 3-2 3 8 

1 1 5n&fflzm7!k2tix^zy9%%&ft : f-{£ei®* 

# U ? n □ h 'J 7 VX? V >, # U 7 ? D D *J7)V 

■*ux?V>, ^nnhU7;u^-DX9 L W>t-7^nn 

7 y$#fi£# (»B¥3 - 1 2 9 8 5 2^«#fiS) 
[0 0 6 0] J8V>*»$mfc£*fc«UT. 

(±!E©©ii5$HMtS$>) . *^xhftifcttxhr>3 

8K 10nm~10 0tfmW:i:*«»S 



(10) ftM¥7- 1 6 9 5 6 7 

• PVD»tt*«««ft»tti«»^C!)»&tWi;*flt* 

Dft©WUcJ:0JI&*#. ^^fiR^tiS (Stalin 
8tS, ft^tf-AflD&S. it5Eft$§&2jn£i&) ©«S 
tt, JS*lim2«««fc l x l 0 2 P aJETFfr S b< « 

6 x 1 0-' p a&rf, m*m<DtiBmmumto7 0 o-c 

KT»*KB6 0 0"CmT. S«flatt«t^2 0 ot: 
KT0*b<ttl OO'CKTTa&D. &»iia?£5 0n 

[006 1] -CVDS 
[0 0 62] -**Xhi£ 

ffinzrt-7)V*u7)V3-)i, /t-7Max-f;v 
t^ttn-7;P^n75>^(D7«>*^Sj«icS«« 
tt, £©igjK£J)|jg#K:JSBBU&fk 8~16l$fflSl& 
a? a**CtlcJ;0«Wi*»*. ««WHII]tt8l9IBHJ: 
T?*ntf^MTt>±Vi*t, 1 6^W*jSAT^j®3-& 

s. 

[0063] -Xlf>3-hft 

±ta*^x b&nm-stmmzvT'&rzmm. 1 0 0 

~2 0 0 0 0 r pmif*U<[i2 00~8000rpm 
T0Ca-ttTV>*«iWlc±ltllS*«Tl/. £©*&# 
S:-f-©**$^iC5~6 0U>ff*Kttl 0~3 0#[3 

icitmfcStf, «#©;W H#7*©*t3 (2 5 
X7 5X1. 1mm) ©*a#Sfctt**EL**T 
0. 6~6ml, ff£L<»0. 5~3mlT&5. S 

-rs^a«©»stwiSi;T2fisw$ns^ ■?•©«» 
tt* t x hfc©if Si o»< . ww©iaw^K©^-tt 

40 3s©j&ri>£. 1~4 0 g/1 0 0m lj?*L<H4~2 
0g/l 0 0m 1-7*5. 

[0064] a*, *¥Xhft&u:xi;>3-h&©v» 

3 0~1 0 0'CS : SL<tt5 0~8 0t;T. 1~24B# 

l < « 8 ~ 1 6 mm> $ e> tcatt-rs - 

[0 0 6 5] 2) »!hlg 

: iaiBffiss 3 (Duzmm 1 ©issffi 1 3 m\z& 

\,^&e>> K5!liRiR«4 1 £&WV)7-®4 2 tZ, 

so ^©ji(c*-rsxai©ffls-fflj&;±«i-rs. 



— dlfi— 
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tt. (1) 'f *>ft#f>^f H O'hS V> 
ft. WjttfW^JWJKflMDiEJUaaW*. 75>5&{fc 
Sft, KV9V>tettm (ii) BS^K^ttftSft. 10 
(iii) 77l*ftfi*. «*.tf7?5MI:J9Mfc**©* 
Sttifcft^. (iv) &Mft»*. «AtfttS)WR<img 
g©Fe, Co, Nl, Cu, Rtf7;V#'J£M. #± 
M^H«. tt*M*©*3V>*lMM.tf, Al, In, 
Mg, Yb, Zi, Na, K#S#tf* 

mmo>&moM®tLT\*> ±f3ftg©##©s# 

mm pc, ps^) «»f5;t))i 

-ess. 

ft, gftft, 7yflsft. K*BS**©*3V»C£*«» 

5nTv»*ftH. CTA«#'Jtrn;u7;u3-jK 7^ 
rfA. tfux*I/>, *U=:hU**tlll, #U*ftlf 
= 'Jt> . :Mn>-6*©#y73FJR«f 

-iWJ^SStUTtt. ±GftK©**N. X/X^^H, 
®fci5, C©ttfc^fc«CTi:©ttJkM4©n*lC3 30 
[0 0 6 6] 2. 3Br©»?U 

# 2 (otmrn 3 « ±r;/*fctti*±i 4 ©'>&< 1 t>- 
kx*r*. ««*fctt#iJM"*tW6ft«rr 

H»ftfcJBv»fc*£. «tosi*fcaE«t©wjkftff5fc 

i*Tt><fcV\, cnS©««JB*«fclW±JB©V»1"tl*» 
(BIT, ««»±S2" fctti) ©<f>£ft*€!ft*. 36 

K*fctt«*f**f»s^ra#-5ctfc«tD, m»© 
©n»©K*«ft». <m£rc\tmvii£itT. %m 

»*WHf-r*iw*«r**T>bj:v>. g$©©»# 
stUTttfts®*, ft*wi©v>rnTfcj:i>. * 
*. »*©Kitttfta»*fcttft*wic»*!WKoi: 
*n*ct*v»K *•©#&£ bra, #ijttf«di. -r 



ftW¥7-l 69 56 7 

it? 

*©«*£«, J: «■*©*«©!: i*^ 

mtvxu. g;iHM8£#£&g-etsfc©-e*5&£ 
««ric®iisttftvi. «se*jte*», &s©«#ft, &m 
mm. ®m®7<ov&. mmmsk. *r9*«M»&& 

±ac»itJB©rr>*K»JL/TK^fc»^, *©WtJfA 

tt©WM»&ft«<Kr. mmmm^zmiTftni, 

ht* imirikjfesiEcftV-rs* 
a*©««*ft«yBt*Et*»T**««, ssai© 

tjWff*u>. 1 omsa; #a*t±i©i% 
HfcWB&t>n*zfc*»**. 0. 0 1 ~ 5 s t 

[0 0 6 7] K^^Kt, ft*. SfcttfflftfStmt 

uxtt. fct*iiRT©ftite#if*ct*«T?**. 

^V7± (tt±ttft) . ett7^5±. ->U* 7^3 
1 2 ortt±©**Til*Ufc *©«»»* b 

v». ) *6ft«»*6atfn*-a±©ftiw»6!!s* , b 
© 

[0 0 6 8] ®HmMt|USHM©«Ji (Fe, Co, 
Ni, Mn. Cr, V, Zn, Cu) ©&©*. fflK, 

*©*«*. t>i/<tt*©MMbft, *it\tmm%%va 

ftMO&m (Fe, Co, Ni, Mn, Cr, V, Z 
n, Cu) . *©***■& L<tt-e©ate««MIST^ 

mr?>f**sv&, mm, ^ 

(tt±«ft) , ett7Jk5±, -><j*7;vs^, 
<t K ->U*. ^3=7. (*ffitt#X«P12 
OtK±©fiflETft«Ufc'b©iW*bV». ) 36»&ft* 

&atfft*-a±©ftn*>&&*"b©fcfl8i/&* 

6(CCFkl/V). fct^tf. Kft3AVV h (II) CoOig 
«gatt©{b^ft-eK5ii £OT©££i$-CK£f *. 

C0O+I/4O2 -^l/2Co 2 O3 
[0 0 6 9] ®«**#3~3 0©HR*fcttOR©« 

>, 7)V13>, 7)Vr>, mw***w* 
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22 



«. *fctt«»»«illH«»o*K«>ll»*. wr. 
©&««<bL<*«-©|g{b4&£, mfc-?>/**sV&, ft 

£U©iMtK 1 0aS*fin r ©£«Tfi8$ttfct>©> 
XttRttftfc l MX«T©«rPa«3l*fc1Ml 
[0 0 7 0]€>£&, DS^A, ifl 

A*fctt«*, ff*KB5llxaT (S6Cff*l/ 
< tt 1 at%fiAT 0.001 aS%£U) ©»mMt 

[0 0 7 1] C0J:5&*Rfc*«Wfc*^T*HllCJIi* 

l/20 2 



<RttM**ft*-r«flH)tf&s. «ft3^h (id © 
ffltfc *>©?&•&. ®©»&. 7;^>^7;^>©# 

«©«£. cn&©£j^f>BX&iwiTWft&*ft 

[0 07 2] 

Og 



R-CH=CH-R 



R-CHs-R 

[0073] 
[ft 2] 



-> R-CH-R ' 
0- OH 



-5* R-CH-CH-R 

V 



H 2 0 



■> R-CH-CH-R ' 



A, 



1 



[0 0 7 4] @©«£> ®, ®tn«©i8*«»**. tt 

1/202 + C-CO 

©K«t>fiD, -BSftftsfltt-5-©**. Sttft+^K* 35 
[0 0 7 5] 3. $g=©89i 

»= ©«w c« v> s nsftfti 3 tzR-r * 5 tfK* 

JS93 l&^fS. »=©»Wfc«V>6n*«WP3ffl 
gfltLTtt, mSTH*©fe©-C»n«^(C$!|IStt^ 

*-k #u75F*©#'jt-, ra#>m aa 

* : x7P>AF© c fc5^7 ; E^777«©W«^. 7 
;P3*>»£©&JRI& ££«a-S i : a-S i C. a 
-C. GeO©J:3fttm**ffl^*Ci:««T**. * 40 

StUTtt, tt(£«IBH:ft<. fctAf3»*tt, m% 
& 7.e>3-h^ X/1y^'J>^. CVDj*§£# 

ltUTtt. IIX.I& £©«*» (*!t#fi&B&Y^*->tf 
A, h y > £fb«J (£fc#;k>9 

A. *fc'J?$A») mm (Kft#;W"7AS) . -> 



>H OH 

££«7)W#U±«&R (^"h'J^A, #'JtfA, *)l/ 

->9A. v^^->«^a#) awrffau*. Bt*m<D$ 
wstt, &sb<p> 1 0MSOTT&-5. ioaa% 

*iHAfc*©K*»H:i»Wift^Sto6fta** - fc#* 

*. a*. k**93 ic«rr«MM3©»Miic. $ 

[0 0 7 6] 4. $IZS©%93 

!2>sic^i;Tj:©»±S4©±icffi© 
»±lft«lUT<bJ:^. *&, c©»jh»4oT«lc 
«S!£KttTt>J:V>o «8fflj£«j4 4<kUTte. &R 

Mttt, 7;V5^ ( ->u##7X ( 3D'fy;v->'j*, 

©tt^ftWftjit^-c**. z.n<b<Dmmi&f$.mt* 
±*f±it»i/5 oaa%^±9 5as%aT©ffl(Stfc 

T**tt*«ff*b<, 6 0»fi%a±8 5afi%OT 
©ttrtitT**Jlt*»S6fcff*l/^. *Sft<4fiflit 

7C#J. a^«ih»l»*5J5t*"b©*«ff*l/V». Jt©&S 
(3 8 0~6 5 0 nm) T?fiJW**»***r*©«< 
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zvq-ummfiLV, $t±m<om: (mg) mzm 

©<fc V \Z . JI ©<k 3 ft&g&J&ft 4 4 SMt^M 

&8fiB!4 3frt>fczm±m4±.\zm<Dm±fazmi3\s 

»«B©»tt**AT*^*CfciiTOIBT**. £© 
&», ±i2©ffi©IM:Jf £«aT5«£t>. ffl«lc«» 

[0 0 7 7] 5. BH©^W 

»E©BWfc«V>&n«*afttt, H5fc*1\fc3fc. 
&?&Sja&&aU X 1 0 12 c c • cm/cm 2 - s- 
(cmHg) WTT*5^«12 2*^a<tfe-lR 
ttfc<b©*&&&. £©1rtM2 2©J:Xtt"F«C. S 

©W«B2 2©Tttty««!*KttTt) < fcK 05IC^ 
© tt* fc H 6 & 0 7 fc^f «jJ5T? 25 o T t> ± 
K 8S3§§iS$&©»l£i££LTtt. WAtf, BtfHHt 
9*1 6VJB1 6 8*1 (1 9 5 9) fcgE«anTV»** 
ft. J. Polym. Sci. part2A-2 vol.8 p. 467 (1 9 7 

o) fcE*anT^*3!rj£*e#if*£fc**T**. * 

#«fc*TO£UTtt. #U t-'Jf>^D7'f H («® 

-€-©jfiaSfttLT«, ttlcMBI* 
ft<. **&, Sd& **XMfc Xlf 

>3-htt<fftfflV»*Ct*«"P*«B. ft*. -?-©ffi©^ 

Xtf>n-hS) *an5*&. *&*>C»»*tt»* 

«wc:tfcRMi/&j!*. *-*»&*E*-c©»9i*aj[ 

»*^*3*fc"b©T*oT*>J:V». 
[0 0 7 8] 

[satM bit, *%wzmnm\z&?-c2 6\zm&} 

MWTT*. 



(13) 4#BB¥7-1 6 9 5 6 7 

W«EL#P©«jgfc©tf3B 

2 5 X 7 5X 1. lmm©lMX©;tf7XtR (HOYA 
ttlS©&fc#7X) fcfflRiUTair*. £®£«±fcl 
T088S 1 0 0 nm©JMTJjMtl,TSW**i:l/ft 
<KT. ITO||3Wail*n3k»Sft»iBd««tV> 

5) . £©2W£?#2l«£^v:/nfc:;i'7;io--;kT3 

0»IM«IB»l/t«, H*T5#IBIftau *©& 

J0 (D-A3'f>^-^'>3^a® Tl 0#Mifc#L 
fc. «IMlOS9»d*X«*#li0XfflHHBH (0* 

K^s^as) ©MMw^-fciaau j e'J7t>« 

W(lflO»#-hfcN. N' -5?7xXjV-N, N" -If 
X- (3-*3MU7xXJW - [1. 1' -t?7xX 
;H -4, 4' -5?75> («T> TPDfcV»5) £2 
0 0 m g An. *fca 3 * 'J 7"x>SSfiKJn^- h fc 
MJx 7;V5X^A (BIT, Al 

q. t^0) S2 0 0mgAni, nay* V^-ft* 
1X1 0- 4 Pa*-e«£EUfc. 
27 [0 0 7 9] *HT?, TPD SrAnftiflBfiSlJPJRjH- 
h£2 1 5~2 2 O'CSTMLT. TPD***** 
0. 1~0. 3nm/*T89!£»*«©ITO*±lC 
*8te"B:T. 8SJP6 0nm©iHl&A**ia*l/&. E 
©fctoaSfiattaaTNfcofc. ETL^AS 

*, Alq. &Anfc*U7*x>&ffittMM^h£2 
7 S'Ci-Cttl^UT. Alq. «***&(>. 1~0. 
2nm/*T?iE?LttAB-hlC*fl3ttT. Ii6 0nm 
©*3tHStiWbfc. £©££©*«MSt>£irefco 
» ft. X\Z, Vi/*v7A (Mg) lg^ftAtlT^ 
fct>J7*T>SifiJ : LJ0^-ht^ (Ag) 5 0 0mg 
S^JbAtlTfeVifc^'J !/5 ! >KJfittJD3»JH- h <t*-e 
♦WPWnilll/. Mgftl. 6nm/&0itiSrH 
HfiftAgftO. 1 nm/#©^ifjiat?^S 
*T, MgtAgi©»^JR*6ft«IWl 6 Onm 
©«® ft**)B±KK»tfc. #7XStR± 

C I TOK («ffi) , IHLttAJS. Wtff. feck^*f|6) 
WHfeRJtfctfC^rtlEL^iVIISnfc. ft*. Z. 
©»jft#Ttt, #7XS«±fcR^&nfcITOIR. IE 

»rtatiTV»*. trt?, i to±ri^i TO±»riift 
V>Mg : AgBiO I nffiSffc«fc OtHUfc. 
^©«!6Tfc5-«. MSHHZML. lX10-<Pai 

[0 0 8 0] «S»W^BE 

■&&?\>n-n\zfkmmxhT. %&?v>n-<H 

OE^)*8X 1 0- 3 PalcLfe. Mg^Aofc 
* U 7x>SffilaM&#- h (*flRjm@fPSI«©fe©) 
«4 8 S'CJCiPlfeUT, MgSrO. 5nm/»©JI»a 
50 gT&3|f3-ti-5££fcK£2?*>/ , M^©&££Kf£ 
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(14) 



&H¥7-1 6 9 567 



25 



26 



stt-c. mim&»onmwKM&o. 3 W m (300 

nm) ©MgOIB W9B) 

too8i] hxb*i ■ mmfv)7-mmm 

1 XI O-'PaSTUJEl/TMgSlnm/* 





(iiA/cid 2 ) 


WflE(cd/m 2 ) 




6 


1 0. 3 


290 


1. 47 



&fc> BftHft (0. 3cm 2 ) Ctt. lOffiOifcttt [0 0 8 2] [&JKM2] £jtm©MgO «*/tU 



7-1) ©±K, 3&fcJS=©<0iIWMfc£l/TM 



«£E(V) «tttt£bA/ci') »K(cd/m 2 ) ftft*MK(ll/t) *IBB^©» 



1 0. 0 



2 7 0 



1. 45 



[0 0 8 3] [H5SM3] fmmvmmmmoug. 

©ftt>Dfc#U*-#-HtHB (Pc) ^FeliS* 
*MMtftaT©*JiT 1 0 0 jtmaWUfc. F e ©¥**§ 
nmt5nm, ^mSSttPc : Fe = 50 : 3oaa 
X©*frT?, CH 2 Cli »«*>6R»»*ftt«fcDriE* 



l tt. vr-mth xm&x 

(fflftCiUHb^m ftA« :440M) 51X10-' 
(*o«fi* : 3 7 Ot:) K<fc») 1 0 tfmlilfc. It 



«EECV) «ttftftbA/a') «g(cd/n 2 ) «£%£©* 



6 



1 0. 5 



28 7 



1. 43 



8ffl 



[0 0 8 4] utxtmu wunxm±M mmm iritmmzLxGmL*?m9&Liz. *?&m\m 



«E(V) «SSfgS(mA/cii 2 ) »&(cd/m 2 ) S53K»*(liii/f) *SfM©& 



6 



1 0. 6 



304 



1. 50 



3fi 



[0 0 8 5] [ttCM2] «Wi©*S«l«bfc;i&a JtttMl tS«H«Tr»ofc. 

«E(V) WtftAtaA/n') WS(cd/m 2 ) ft%M*(laM *838)fr£©ISc 



1 0. 5 



3 0 0 



1. 50 



4® 



[0 0 8 6] 9-9 7&y VWWi&om, 

*?{p»»7& *^<P> jgffl (2 3t» fcT. mmi 



gflMl &ttfl2 HI60J3 



ifcl&PJl 



mm 2 



—&0(\— 



2f 
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1 0 (5) 1 1 (4) 9 (1) 1 0 5 (9 2) 7 0 (6 6) 



[0 0 8 7] WSfiT«l«!l«l*©«g * 



**^4>. Sfi (2 3"C) (IT, 30$lOOcd/m 3 © 



mwnmm mm) mi-amm mm) 



H5S0J1 

mm 2 
mmm 

vaM2 



4, 600 
9,300 
7, 500 
2 1 2 
508 



15, 0 0 0 
20, 0 00 
17, 000 
9 5 3 
12, 0 0 0 



KStRiKJI&ZflMt/t 'J 7-JB# SJ« SffihHfc J: 0 . 

[0 0 8 8] [^JSM4] 
W«EL*7©*jS#©ft» 

2 5mmx 7 5mmX 1 . ImmWiH* X©#?X3HR 
I TO«ffi£ 1 0 0 nm©J?3T-j£&l/;£t>©£)3 

Htf-fV^n ^7^3-^-7 3 0 1/ 

fco *i/Tt«)aw3aw«**itoKa*»»« (b 
matmmi&tf- h\zN, n* -^7i-;p-n, n' 

-H*- (3-*7*7x=M -11. 1' -tf7x 
-;H -4, 4* -5?75> (TPD) £2 0 0mg^ 

n. sfcas^y^T^aaffiMR^-Hfchux (8 

-*/U/-;W 7;U3n^A (Alq. ) £2 0 0m 
gAW^ftWt-^lx 1 0 "< P atTMJEU 
&. *©&TPDAD©fflf3#-h2 1 5-2 2 0*C* 
?MmLTPDZm%m&0. 1~0. 3nm/tJ>T-g 
&±\zmmH. BIJ?6 0nm©iE?LttAJS£j£BIL 

&. £©tt©»£i&&«£ffiT-ifcofc. ^nsst^i 
fr?>M<otii?z\tf3.<m 1 &.Am<D±.\z> t>5-p©# 

-h±0Alq. *»361tUT6 OnmSilfL 
ft. mm\t. #-hU&W2 7 5nC7TIK*M«t 
0. 1~0. 2nm, S«fflS«Sfi"r$>ofeo 
* U 7x>KffiinMM*- Mcv^i/tfA 1 g £A 

n. tfcgij©* u 77>K£in3njt*#- h i~-r >-79 a 

5O0mgS^nfc. ^^K31S:2X10- < PaJ 
-cmBLX-i >y^£0. 0 3~0. 0 8nm/#>© 

*U7x>K#-H0»&vy*5'£Afcl. 7~2. 8 

^ju©^-hfiStt, ^-n-ens o oic, 8oo"css 



£&JS«ffi£&3fc)f 05*.t;: 1 5 0 nm!Sg&»L#|6j 
ITO/TPD/Alq/Mg: Inffll 
^18^©W«E L^©®£ft#T#fc. £©£ «E L 
a? *^©«JJBttlBtt«£E7V. *«E«g3. 6mA/ cm 
» . »I105cd/m 3 T-fcASaftSMSl. 3 lm 

[0 0 8 9] «S»ihl©^ 
ftSXU-lAttH, : 7DU^- hFC-4 

8, 1 0 0ml (r, 7h77;!/*ax5 1 k>i:n-7^ 
*n-2, 2-^^-1, 3-S?**V-/Ut©* 

FN o. 1 6 0 0) 5 0 gft**3ttfc**ft»*;tf;* 

ft*aa*&^n-#»^xcwn, e&5S*%sffi 
30 &bit%&& GaXMmm ig«L**rtWMci/fc 
inATii#»ttu&. ^©JSf8c^±ia©«tji 

JP1 05i7D» . 

[0 0 9 0] KIM5] -f V*9f>0. 0 1 g£X 
-f^5ml \Z®frLTc&mzrtyi?V&0. IM&% 

stffcftrtpei o o"C3 oamttiiSi*. &i*T-$# 

a#>ttfif7a>AFNo. 1 6 0 0, 5 0g£}§» 
40 S*fcftSXU-XAtt»7DU^— hFC-43, » 
Kl 4 Om 1 Kin*., JI#SHR.l,&. ifcC C©««* 

^SStikJltLfc (jRJSO. 2 5'J) . 
[0 0 9 1] [gffiftl 6 ] U -lAthfi, ffiA 

£ : 7D'J±-hFC-4 3, 1 0 Om 1 lCxa#>a 
Sr7D>AFNo. 1 6 0 0. 5 0gft»*a*&» 

Ufc-Bfta/t^h an ©$*o. 5g**itff4& 

50 CRJPO. 5SU) . 
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[0 0 9 2] [HJ6097] i'a.QmM-VV&O. lg 

£&®*i om i «tt7;v5^- w%m& 

ttS, Sfl* : 73-*%Q-5 0) 10g£iD*Tfc 
#U X98MTftBS«&ft, WHPfcAtU 6 0 0*C 

*& 7* D -# v 7 X «PT 5 0 "C HUM 7 7 
4 7 (m. p. = 4 2~4 4'C) fcin*.Tflill/&. £ 

[0 0 9 3] [ttttMS] ttSA'J-XAa«7DUt 
-KFC-43, 1 0 Oml fcxh97*DX^P>t 
/t-7JM-D-2. 2— 7* 3^-1. 3-7**7- 



30 



jo 



*7n>AFNo. 1 6 0 0) 5 0 g 

coo9 4] iitmi4] &mz&ffim2Wt>fa- 

#y77*T5 0t)fc;&D[»Ufc/l77-r> (m. p. = 

4 2~4 4*c) zmi&W4T%»izimmzmi6b* w. 

•J) . £ffim~7:feJ:t;jtt^3~4©Wt8EL3&1 : - 
£g$#7£«aStf£7"D-#<.y7X*T, tOMfflt 
10 0c d/m 2 -C5£«S5ai^SB«rfe <fct/ 1 



1 ^/1»©#5£tSB»l 
(£###) 



fU6#J6 
Jt«W4 



4, 5 0 0f$K 

5, o o omm 

4, 0 0 0P|fW 
8, OOO^M 
1 5 0B3M 

1 5 omm 



2 0, OOOEfflfiU: 

2 0. OOOttMEU: 

2 0, oooPtweu: 

1 0, OOOBtWfiU: 

2, OOORIMRt 

l. ooontiweu: 



1 2fmmmv 

1 2*Fi&&ittZb 
1 2^«HWl/ 



£©±5fc¥fc#Sit.ii:Ji£:3ttSckt)t>, -5-©<ptc& 

&#*#©&££$*#* e.n£. 

[0 0 9 5] 

#BEL5tfF©*>s#©fl3i 

g«#7XtCl 0 0 OA© I TO fflMfrf>5*7A-« 

ttS) £7-feh7fTj8W&«fc#U *ViT, x*y- 

SgSfc-feyhU 5X 1 0- 6 t o r r©Jf£ar?N. 
N" -77xx;p-n, N' - (3-^^;P7xx;0 

-1, 1' -kf7xX^-4, 4' --7757 (JBTFT 40 
PD£^5) £2 0 0AsS»U 5ll&fTPDi8-* 
U>©7;P5X^A®#: CKTA 1 q 3 fctr» 

(titfHff&tf) 1 0 0 A£fl*fi£U 3I*8£A 1 q s £ 
2 0 0A^L/i:. S&IC, VT^S/^A (Mg) 

(Ag) £10 : 1©MWC2 0 0nm*Ifl/Tt 
tSELHf^©«ji#*^3SUfe„ 

[0 0 9 6] ftfl»©#J& 

ffiSXU-XAaSi7 0U^— hFC-7 2«t» 
K, xaL#7ttS8x7n7AFNo. 1 6 0 0. tTi' 50 



*v"7A*&*£MH:-ei 0 0 : 1 Cfc-S.kofcJt'Cft 

i&s-e-. ^n&7^ h^ffl^T#enfc«jt^±ic# 
*»ca#u «<©s#^Tft@Ri;ji^sttt)jgUT 

&±©Jifm£Tg3§gl8^«p-CfT 

^T*-5fc*«tos^M<, «»n©'M2 i b»vi. * 

[0 0 9 7] [Jtttfl 5 ] 8 OSHTOflMlllCT 

3 1 drM-e^wSHCWi-cbaA^t^©!!^ 
[0098] mmm 9 ] gum 8 -an v»fcR*» t u 

T©-?7"*v"7A£ ;: El'*i7~7-74A OEftftft 

[0099] mmm 1 0 ] nmm 8 v»fcjK*jwt 
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(17) 



69 5 67 



31 



32 



Mg 

M*MgSO< 



&KM8 
HttN9 
gttfll o 



&*, ttttlt«WIEE10Vftmpbftl9«>WEHCD« 
88ftS!&L;fc. 

[oioo] namii] 

2 5mmx 7 5mmX 1 . lmm(0^7Xifi±KIT 
OftjS&t&fCiO 1 0nm©#3TiiBSLfct>©ft3!J] 

♦ftffftV*. *6KUV*»/>«5»ft5»|IIffftofc. 

bmssb (B**ss«asa) o»s*^tB* 

UT, tU^x^SSWfiKDD^-hCN, N' -t'X 
(3-^^7i^W -N, N* -J?7x-;V [1, 
1' -tf7xn;H -4, 4" ->>75> (TPD) £ 
2 0 0mgAn. Sfca5 ; E'J77 i >»!#-h(C4, 

4' -trx (2, 2' -^7i=j>tr=;w tf7xn;p 

(DP VB i) ft2 0 OmgAnTJl&ltftl X 1 0 * 
PaSTMBEUfc. -to*. TPDA0©.ki2#-hft 
2 15~2 2 0t:STlPJ»U TPDS*3)HiaO. 1 
~0. 3nm/»T»HX»S«U:fc**UT. K»6 
Onm©IE?L&Alftf£BiUfc. £©£#©£«il#tt 

?LaAl©±fc. *>5-0©#-h.i:DDPVB ift8 
*lfcl/T4 0nm«Ji**l,&. *«*frtt#-h« 
«#2 4 01CT»D. KttXftliO. 1~0. 3nm/ 

ut. ±E^s©±[ixx>i^xx^-;p«©-7Xi7 

>»#-hfcHJ:* <8-*/U/-JW 7)1^5 3-5 A 
(A 1 q 3 ) £2 0 OmgAftT*a»fciMILfc. $ 
6fc, * U 7x>fi©gKJJD^- H;:t^*^9A 'J 
#>ft 1 gAtl> £££ 3 * > x >fi ©A'X ir y h 
C«7-fir*5 0 0iiigAniMH/fc. *©ll. XStt 
£1 XI 0-"Pa3re«BEl/ra>5* Alq 3 ©Aofc 
#-hft2 3 OCfcTJMRU Alq' SO. 0 1~ 
0. 0 3nm/»Oj|»JKflrff2 0nm»*U*:. 3 6 

c, ®fto. o i nm/&<DM*m&-vm\z.fflmm 

ifefciO, fe5-*© ; 6'J7*T>#-h*^T^i/7 
Aft 1 . 4 nm/»0«3Bfau«Trji«l/»»fc. ±I2£ 
frTY^*<>«7A£«©H^«WIS5BfcJB©±K: 1 
5 0nm©JPS-C«IMWU *f(6j«ffitbfc. £©3s 



*©«»#*«*«** fcT, 0V*610V» 0V*> 
i0 £-10V^0. 5 VMIgTS^T^T^UDb, X-5> 

[00 10 1] IfjkJlOJME 

l3*ttlMM&*7ri>*-r hVL) <v¥«|HEljtm© 
5/ 'J * 13 7X (ftt«{fcj£*t§?) ft 7 o «*% ©Jt^Tjg 

nis&r;m«ftS5 ± 5 i-fiTFu mmzzmfca 

[0102] [itttfi6] m&mi itmcmfc xm 
20 rm?<Dm&#m®Lrz. m±MtisTim&M:¥ 
iiltfi, a*67n>*"f hVLftivi. «ji#©± 

i Rt;jt«« 6 ©witL^^ft^n^n 5 offl-f ^fp 

fc±D4<38*tt«ft l bfcft<ttofc3lffl4||««l 1 
T?li5|, JfctMS6"Ctt4 0flTr*-3fc. HJSfll 

i l&txjt^ewsjtbfc^ft^n^ni o<ai*t? 

BtAKi&iijg (^A*xxx^yi7aSSSH-2 2 0) (»3 
fcMU ffl&ft2 51^6 CCftS 03h 60'C-2 
30 5"Cft3 0#£fc;£-B-5$1M ^Vftl OIlltDjg-fStfc 
1M*;H»AttS*ftfT&ofc. £©&£, £ofc<8ft 

1 1 ttJtttfl 6 fctt^T«W9<WWB* 0 ©l"J±, 
^;Kl^-r5BtAtt©l*0±*%^nfc. 
[0 10 3] [£MM12] 
W«EL3H?©«i£&©f£S? 

*S*f5*fcl 0 0 OA© I TO OMfrf>5?*AHi 
40 -fy^tUO *7'teh>'PTiB**tt#U U 

vft*iM («c^#a-y-A3-r v^-^s +)wm 

ttSUV-3 0 0) KTft»U&. ^©^ffiMaUfcS 
W*ffi#€^5XS«ft*S«fi{C-fey 5X10 
■ s torrOl$lTN, N' - (3->ff7ir 
JW -1,1* -t7xX)V-4, 4' ->?75> (T 
PD) ft6 0 0Ajg»L, §|«*8-tHD*^yU 
;-)V7)V5.=:V&®#;A 1 q 3 ft5 0 0A^«fbfc. 

(Mg) tffi (Ag) ftl 0 : 1 
©STJtT2 0 0 0A#j8*LW«EL#P©*jft#ft 
50 f^Sbfc. 
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(18) 

33 

[0 10 4] flUSftOJgjg 

£©3jST©#|jg#£X2+ (1 0 -* t o r r&T) 

yy~7 (U-5>5y^OK*2ii«»f45. 3X l 0 
13 c c • cm/ cm 2 • s • (cmHg) ) 
tf. %?<Dm&#<DM<0m&1k'7\'Z (18 or. 1 

o#) t&. u±.<o*5\zmLitm?&T%xomi& 

frTKTffl«W« 1 0 0 c d/m' fcTfcfcSMBIlL 
fc. 

[oio5] [ttttfti 7 ] mmm 1 2 -tva 10 
*o>±.\zmtom&tzztf3.<, wm&i 0 0 c 

ji#5ooB#wa^ffim m^mmxmm 

\tmmmi2(D^3. 9 5cm ! C*U j±tSf«aj7(0 
$£2cm J 2 S'CffijiSSl m 

£99. 9 S^^WBI^i^y^Ol : 4©jg£» 
#) * (tf?**- Xft) *©£*. X1B 

1 2 \ZtH? <t 5 fc» Witt* d £T*S$81£««©5B£ 

[0106] a? 
r*iit««T?#, ft**©*«ELjiH t ftii«r*!it 

^*Jl*fcJ:*Jlff©*fc*»Jkl/T. S&KfiH©* 50 

[Hffi©fas#^ttiw] 

[El] *891©> 

[HI] 



#M¥7-169 56 7 

[02] *%W<D. *=©«PJ©JUW!l«8^fc*T 
8r®0Tifc£. 

[03] *«fl©, »=©*w©R#«*«awfc*-r 

»rffl0-?i&5. 

[04] *8w©, ftnoftnajMMttm&Rr 

»rB0T&S. 

[05] #fg?H©, »EO»MOA#«ft«iCWfc*-r 
»rB0Ti&S. 

[06] *»W©. HS©»W©«J©A#«I*«IS»C 

^-r»rffl0-e&5. 

[073 *5BW©. »H©«fiOllW>JMMI*«WWi: 

1 

1 0-««EL*p 
1 

1 2-M 

1 3 -mi 

14 
2 

2" -fiffitjUl 

2 lHMflJMHbPl XI 0"" cc -cm/cm 2 
• s • (cmHg) <D^W§ 

3 ■••««■ 

3 1 ••'•R*JW 

4- *jOB 

4 1 -tt*ft«l 

4 2-B*/t'J7JI 

4 3-3t*fcttJI!«MbttittBl 

4 4HMttAfi 

5- 71/-A (#7X£fctt8fJ!gK) 

6 -mm 

8 -Hfty-X 

[02] 



I0:»R«EL»J- 
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(19) 



»BW7-169 56 7 



[03] [H4] 




(72) <Mt ffiBS (72>5B9» )W A* 
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